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vedoucit MUDr. V.Doleanlova. 
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1. Cancer Regeacch Institute, Department of Biochemistry, Brno, 
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The quantitative composition of -~oteins of colostrum and human 
milk. Cesk. pediat. 20 no.62413. 524 Ja'é5, 


1. Ustav pro dalsi vzdelavarni strednich zdravotnickych pracowmiku 
v Brne (reditel: MUDr, I, Dobes) a I, detska klinika lekarske 
fakulty University J.8. Purkyne v Erne (prednostat prof. dr. 

Z. Brunecky). 
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(vedoucir MUIu. V. Telesalova) 
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Cesk. pediat. 20 now6s504-512 Jatés, a a 


1. Ustav pro poci o matku a dite v Pra 
we (sat. reditel: coc. dr, Je 
Horsky, vedouol pediatrickeho uselut doc, dr, K, Polacek, CSc). 
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DOLE ZRLOWA Marfa Nahe 
*~ SCERPTA VEDICA See 9 Vol 13/11 Surgery Nov 59 


5486. THE BACTERIOLOGICAL PICTURE AND SENSITIVITY OF MIC:RO- 
ORGANISMS IN VITRO TO ANTIBIOTICS IN PURULENT SURGICAL IN- 
FECTIONS - Otraz bakterlologiczny | wra2liwogé drobnoustrojéw ‘in vitro‘ 
na antyblotyki w ropnych zakazeniach chirurgicznych - Dolezalowa M. 
and Zasowski A. Zakt. Mikrobiol, Lek, A.M,, Krakowe TERT CRE 
A.M., Krakéw - POL, PRZEGL. CHIR. 1959, 31/2 (129-144) Tables 10 

The investigation concerned the Sensitivity of isolated strains of bacteria to peni- 

cillin, streptomycin, chloramphenicol, chiortetracycline, and Oxytetracycline. From 

the material obtained from purulent infections, 457 strains of bacteria were cul- 
tured, including 242 strains of staphylococcus, 64 of streptococcus and 106 of Grarn- 
negative bacteria of various species, The strains of staphylococcus exhibited 
sensitivity to penicillia in 21.5% of cases, to streptomycin in 73.8%, to chloram- 

phenicol in87.3%, to chlortetrecycline in 80.6% and to oxytetracycline in 83.1%, 

Out of the 64 utrains of streptococcus cultured, 54 were tested for antibiotic sensit- 


treatment of unspecific purulent aurgical infections should probably be chloro- 
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ZASOWSEI, Andrsej; DOLBZAICWA, Marta 

ee 
Attempted evaluation of antibiotic sensitivity in a surgical de- 
partment. Polski prsegl, chir. 31 no.3:273-277 Mar 59. 


— 


1. 3.1L Klinik Chirurgicenej A.M. w Krakowle Kierownik: prof, dr 
K. Michejda s Zaklaiém Mikrobiologii Lekarskiej A. M. w Krakowle 
Kierownik: prof, dr 2%. Praybylkiewicz, Krakow, ul. Kopernilm 21, 
(ANTIBIOTICS, ther, use, 
in surg., sensitivity tests (Pol)) 
(SURGERY, OPERATIVE, 
antibiotic thor. in, sensitivity tests (Pol)) 
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DOLBZALOWA, Marta; ZASOWSKI, Andrzej 


Sensitivity of microorganisms to antibiotics in vitro in peritonitis 


consecutive to appendicitis. Polski przegl. chir. 31 no.10:1093- 
1098 Oct 59. 


1. 2 Zakladu Milrolologii Lekarakiej A. M. w Krnkowie Kierownik: 
rof. dr Z. Praytylkiewios 1 s II Kliniki Chirurgicenej A. M. w 
rakowie Kierownik: prof. dir K, Michejda. 

(ANTIBIOTIOS, phairmacol.) (APPENDICITIS, compl.) 
(PERITONITIS, microbiol.) 
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ZASOWSET, Advezej; DOLEZALOWA, Marta 
Morphological changes of the appendix and postoperative course after 
aprendect ony in reintion to bacteriological picture of peritoneal 
pre in peritonitis. Polelet przegl. chir. 31 n0.1021099=1104 


1. 2 IT Eliniki Chirurgicarej A. M. w Krakowie Kierownik! vrof dr X 
Michejda i 2 Zaklady Mikro‘inlogii Lekarakiej A. M. w Krakowle Kierownik: 
prof. dr Z. Praybylkiewics. 

(APPHNDICITIS, connl,)(PERITONITIS, microbiol.) 
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DOISZALOWA, Marta; ZASOWSKI, Andrsej; PEUKER, Wojciech 


Antibiotic sensitivity of microorganisms in surgical infections 
during 1957-1959. Polski tygod.lek. 16 no.2:53-57 9 Ja ‘61. 


L. 2 Zakladu Mikrobiologil Lekarskiej A.M. w Krakowie; kierownik: 
prof.dr Zdsislaw Prsybylklewics 4 « II Kliniki Chirurgiosnej A.M. 
w Krakowio; kKierownik: dos.dr med, J.Ossacki. 

(ARTIBXOTICS pharmacol) 
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DOLEZALOWA, Marta; PEIKER, Wojciech; ZASOQWSKI, Andrzcj; ZONTEK, Franciszek 


Relationship between microbial resistance to antibiotics and patisnt's 
age and sex. Fol. tyg. lek. 17 no.27:1063-1065 2 Ji '62. 


1. Z Zakladu Mikrobiologii Lokarskiej AM w Krakowie; kierownik: prof. 
dr 2. Praybylkiewlos, g Kliniki Chorob Zakaznych AM w Kiakowie; kierowik: 
prof, dr, Wl. Fejkiel 1 3 II Kliniki Chirurgicsnej AM w Krakowie; 
kiorownik: prof, dr J. Osgacki, 

(DRUG RESISTANCE MICROBIAL) (ANTIBIOTICS) 
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DOLEZALOWA, Marta; ZASOWSKI, Andrzej 

at 
Sensitivity of Staphylococcus aureus in vitro to erythromycin, 
oleandonycin triacetate and novobiooin in suppurative surpical 
diseases. Polski przegl. chir, 34 no.i2:131-136 '62. 


— 


1. Z Kijniki Chorob Zakaenych AM w Kral:owie Kierownik: prof, dr 
W.Fejkiel i 2 II Kliniki Chirurgicanej AM w Krakowio Kierownik: 
prof, dr J. Osgacki, 
(STAPHYLOCOCCUS pharmacol) (ERYTHROMYCIN pharmacol) 
(ANTIBIOTICS pharmacol) (NCVOBIOCIN pharmacol) 


at 
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| POLAND 


ZASOWSKI., SEOs Ee ee eee PBIKER, Wojciech, and 
42GO RNIAK-NOWOSIELSKA, Izabela; Second Surgical Clinic (II 
Klinika Chirurgiozna) (Director: Prof, Dr. J. OSZACKI), Bao- 
teriology Laboratory (Pracownia Baktoriologiczna) of the 
Clinic of Infectious Diseases (Klinika Chorob Zakaznych) 
(Directors Prof, Dr, Wl, FBJKIEL), and the Department of 
Medical Microbiology (Zaklad Mikrobiologii Lekarskiej) (Di- 
rector: Prof. Dr. Z. PRZYBYLKIRWICZ), all of tho AM Dae 
mia Medycazna, Medical Academy] in Krakow 


"Routine In Vitro Datermination of the Bffeot of Antibiotio 
Combinations," 


Warsaw, Polski Tygodnik Lekarski, Vol 18, No 15, 8 Apr 63, 
pp 551-555. 
Abstracts [Authors' Bnglish summary modified] In studying 
the effect in vitro of antibiotic combinations on surgical 
infections, the authors could not establish any correlation 
either with the antibiotics or basterial strains, and recom=- 
mend individual assays in vitro prior to use in therapy, 
using the paper strips method, Of the 17 references, two 
|{2) each are Polish and German, orie French, and 12 Rnglish,| 


2) 
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DOLEZEL, B. 
"Microbial corrosion" by R. Blahnik, 7. Zanova, Reviewed 
by B. Dolezel, Jaderna energie 10 no, 2:70 i '64, 
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DOLBZEL, B,; KUCHRA, Ni, 
reenreen eases: 
Development of research on medicinal plants. Cesk. farm. 3 no.5: 
160-162 My ‘54, 
(PLANTS, 


*pharmicognosy, develop, of research ig Cech.) 
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ieee B.; RAKUSAN, B.; URBANNK, G.; VYSTROIL, A.; ZIGHA, K.; ZICHA, 0, 


Oh Ry 
Peete PMO aay 


Th 
Hh a@ nov tissue pieparetlee. Cask, farm, 3 no,71246~247 


1. & Vyskumneho ustavun lesivych rostlin v Prase, 
(TISSUN EXTRACTS, 
ret isin) 
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URBANEE, Gabriels DOLBURL {oh; RAKUSAN, Bphumir; YYSTRCIL, Alois; 
ZICHA, Karef; ¥) Petes tea Kolektiv RYN; LUNDOVA, Anna, MUDr, 
asistent I. gynekplogicke klinitky prof. Dr. Kleuse 


Tehrapy of chroni« gynecological diseases with the ticeuse prepara~ 
tion Floristen mite (RTM 118) Cas. lek. cesk. 93 n0o.49'31352-1354 
3 Dec 54, 


1. % vyskumneho uitavu lecivych rostlin, s II. interni kliniky prof. 
Dr.Vancury as I. gynekolgicke kliniky prof, Dre, Klaus» v Prass 
(PLANTS, therapeutic use 
Rypericum perforatusa extract in infliumatory gynecol, dis.) 
(GYNBCOLOG!ICAL DISBASBS, therapy 
Hyperictm perforatue extract ) 
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 BRETISLAU, Doh 


Abs Jour : Referat Zhur « Khimiya, No 4, 1957, 11910 


Author i Dolezel Bretislav, 
Title : croscopic Investigation of Diffusion of Aqueous Solutions 
of Acids and Alkalies into Polycaprolactam 


Otig Pub : Mikroskopicke sledovani difuse vodnych roztoku kvselin a 
zasad polykaprolaktamem, Chem. prumysl, 1956, 6, No 7, 
281-283 (Czech; Russian and Raoglish summaries) 


Abstract : A procedure has ‘been worked out for a microscopic investiation 
of the diffusion of Aqueous solutions of acids anil alkalies into 
polycaprolactam, which makes it possible to detertine the opti- 
mal thickness of’ protective polymide films. From the resvlts 
thus obtained have been calculated the coefficient of diffusion 
(D) of 0.1 N solution of H280, into polycaprolactam, and the e- 


nergy of activatiion of this process. 


D+ 12.7 exp (-13450/RT) cm®/sec, 
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“DOLEZEL, BRETISLAY 


CZECHOSLOVAKIA/Chemistry of Higa Molecular Substances. I 


imine 


“Abs Jour: Ref Zhur - Khimtya, No 7, 1958, 2367). 


Author : Bretislav Dolezel 
Inst =r 
Title : Microscopic Study of Diffusion of Aqueous Solutions of 


Acids and Bases through Polycaprolactam. 


Orig Pub :; Chem. prumysl, 1957, 7, No 8, 447-852 


Abstract : A method of microscopic study of the diffusion of aqueous 
solutions of acids and bases into polycaprolactam is sug- 
gested. The method is based on the measurement of the 
coloration of polycaprolactan colored with a suitable in- 
dicator. The diffusion factors and the activation ener- 
gies were evalvated for 0.1, 0.5 and ln. solutions of 
hydrochloric and sulfuric acids, for 0.1 n. solution of 
acetic and citric acids and for 1 n. solution of NadH. 

It is shown that the activation energy changes together 
with the change of the composition of the diffusing 
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CZECHOSLOVAKIA hk 
Chenicnl Teehnology. Chemical Prodnets end 
Their Aovlicstians. Svrthetic Pelyners.* 
RZkhim., Ho. 93 shy, Mo. g4n3e 


Dolevel, Ba 


Effect of Sulfuric, Nitrie end Hytrochteric 
Seids on the Non-Flesticized Pelyvinylchlorid 


Chem. orunyst, L988, 8%, No 10, 564-558 


Samnles of nrolyvinylchloride (1) (with °% of 
le:d stear:te), measuring 30> 80 x dam, were 
miaced in on vessel, conthinine 75 nt of aaid, 
and after - definite tima intervel were wei~ 
ghed, thus determining differances in weieht 
of the samules, It was found, that "m" - quan 
tity of a substance, absorhed by the semrles 
during "t" time, and "m",-quantity of & sub- 
stance, consumed in "tf! time ore related to 
eachother in the following way: len =K(I¢t- 
-lgt;) + Inm,, whera K is & conatent. 


*Plnatics. 
1/3 


4 H + 127 
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CaRh 
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AGAMA, 10. Of 193), iO. RANI 


i 
' 
Tt hes heen atso found the t the change of san 
“lest weivki, iwmarsed into sulfuric reid. dew 
ecrenses with increased tconceratreticn of the 
reid, With w SAS or hirloar asid concentrations 
the destruction of yvolymer boagine, thet nrotreds 
*t * poticeable rete only at tenner -terea S 10¢ 
A Vilute svulfurte acid dees not affunt mle AM 
nieel eronerties of Ts concentrated seid ~ ine 
creases tensile strength ond hardens. white 
elongetion of the materia] decreeses. In tia 
eetion of nitric reid, cunnti ty of the oabsor- 
bed substences increrses with time : ane | 
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jp AUINGS ; 
; ese. : 
ace : 
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i ee ttemmerature and decrenses with inerersed sane 

1 Cent centretion of tha reid. A soncentynted veid 
causes lowerinp of the molecular veieht of I 
end brerking of f of bydraren chlosiee, After 
%O dceys immersion in @ 40% nitrie reid at vO 
und 40°, herdening of the camntes wre noted 
resnectively by 10 and 20% end Aecrerse of 

the simples' elongation unon siretehing. Ite | 
tensile strenpth wos nractically oneffeetod, | 
liydrochloric seid has no noticeable effect on | 
the mechanical vroverties of 1, even at high 

| concentrntions, -- L. Sedav, 
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AUTHOR: 
TITLE; 


PERIODICAL: 
ABSTRACT: 
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£/009/60/GUC/07/0355/0% 
E112/8453 


Bretislav Doletel and Ji¥f Stépek 


—— 


Contribution to the Thermal and Optical Breakdown oi 
Polyvinyl Chicrideland its Co-Polymers 4 
Chemicky Praimysl, 1960, Nr 7, pp 381-386 


The authors present a study of the effect of heat, 
light and gaseous medium upon the breakdown of 
polyvinyl chloride and its co-polymers with vinylidene 
chloride and vinyl acetate, respectively. The 

dewradation of the polymers is accompanied by a splitting 
off of hydrochloric acid, discolouration, fission of 

the macromolecules and their cross linkings, The 

mechanism and the ensuing effects of thermal and optical 
degradations are different, The initial stages ot the 
thermal breakdown of polyvinyl chloride have not yet been 
Sully elucidated. It has been established that it is 
accelerated by oxygen and polymerization catalysts, The 
question whether the split off HCl acts as autccatalyst. 
has not yet been answered satisfactorily, The thermal 
degradation causes an intense discolouration but very 
little change of mechanical properties, The photochemical 
degradation. on the other hand, reduces the strength and 
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Contribution to the Thermal ana Optical Breakdown or Polyvinyl 
Chloride and its Co-Polymers 
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Po ¥ 6 Of 000/07 /6 557 uss 
E112/E453 


flexibility and increases brittleness, The main 

process taking place during photochemical breakdown is 
an oxidation, the primary step of which is the splitting 
off of hydrochloric acid. The authors point out that on 
thermodynamic considerations, light of a wavelength of 
2200 to 2300 A has sufficient energy for the fission of 
the C-Cl and C-H bonds, The presence of carbonyl groups 
or other structural irregularities will shift the 
absorption to the visible part of the spectrum and thus 
accelerate photochemical breakdown of polyvinyl chloride, 
The authors practical and experimental contributions to 
the study of the problem were as follows: The thermal 
and photochemical degradation of emulsion and suspension- 
polymerized vinyl chloride and its co-polymers with 
vinylidene chloride 90/10 and the co-polymer with vinyl 
acetate 87/13 in oxygen, ozone and nitrogen, were 
followed and compared experimentally. A: The thermal 
destruction was studied by following the course of 
splitting off of HCl, by determining the amount of we 
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Z/009/60/000/07/036/U-40 
E112/B453 


Contribution to the Thermal and Optical Breakdown of Polyviny] 
Chloride and its Co-Polymers 


insoluble compounds formed during the degradation, 

by measuring the change of viscosity and index of 

swelling, B: The photochemical degradation was 

measured on foils Ob pene polymers placed in quartz 

tubes and irradiated’with ultra violet light. The 

split-off HCl was absorbed in a caustic soda solution 

and determined by potentiometric titration with silver 

nitrate. Procedure for the different determinations are 

given in details. The following results are given; 

A linear relationship exists between the amounts of split- 

off HCl from polyvinyl chloride and its to-polymers in an 

atmosphere of nitrogen, oxygen and ozone, In an 

atmasphere of oxygen and ozone, the breakdown of 

polyvinyl chloride is more rapid than under nitrogen, 

Suspension polyvinyl chloride is more liable to thermal 

breakdown than the emulsion~-polymer, The speed of 

breakdown by heat of the co-polymers of winyl chloride 

with vinylidene chloride is eighteen times greater than Ge 
Card 3/5 that of polyvinyl chloride, However, the breakdown of YZ 
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Contribution to the Thermal and Optical Breakdown of Polyvinyl 
Chloride and its Co-Polymers 
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fea 1 ©0f/000/07/055/ 0an 
5112/8453 


the co-polymer of vinylchloride with vinyl acetate is 
considerably smaller and approaches that of the 
suspension-polyvinyl chloride, The speed of formation 

of insoluble fractions in an atmosphere of nitrogen is 
greater in the case of vinyl chloride-vinylidene chloride 
than of pure polyvinyl chloride. . The relationship 
between amount of split-off hydrochloric acid and time 

of irradiation with ultraviolet light was found to be 
linear with all tested polymers, The resistance to 
photochemical degradation decreases in the order: 
Polyvinyl chloride, co-polymer from vinyl chloride and 
vinylidene chloride, The discolouration of the resins 

by ultra violet light is slower than during a thermal 
breakdown and is masked by the oxidation of conjugated 
double bonds, which in its turn leads to a discolouration, 
There are 11 figures and 17 references, ll of which are f 
English, 1 Czech, 3 Soviet and 2 German, JS 
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Z/009/60/000/07/036/040 
B112/8453 
Contributien to the Thermal and Qptical Breakdown of Polyvinyl 
Chloride and its Co-Polymers 


ASSOCIATIONS: Vyzkumny ustav ochrany materiflu, Praha 
(Research Institute for the Protection of Materials, Prague) 


ysoka ola chemicko-technologicka, Praha 
(College of Technical Technology, Prague) 
SUBMITTED: March 5, 1959 j 
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8941 
2/030/60/0000/012 /003/005 
ae oe Al2:/A026 
5 areo 
AUTHOR: Dolezel, B., Engineer 
TITLE: Resistance of Plastics to Outside Influence 


PERIODICAL: Jemna Mechanika a Optika, 1960, No. 12, pp. 374 - 377 


TEXT: The author deals with the destruction of plastics by physical, physi- 
co-chemical and biological factors. Dealing with mechanical destruction the author 
mentions the corrosion at simultaneous mechanical stress causing cracks, which de- 
pend on the magnitude and the direotion of stress, on the inner stress, on the ratio 
of amorphous and crystalline portions, on the molecular weight, the chenical com- 
position of ambient-media, on the temperature and on the time of influencing. This 
affinity to corrosion may be avoided by heat treatment or, for example, by addition 
of 5% polyisobutylene to polyethylene. The main cause of atmospheric 2orrosicn is 
a photochemical destruction or a photochemically activated cxidation. If, 9.g., a x 
plastic material absorbs a radiation quantum of 3,130 R wave length, 91 kcal/mel 
energy become fed to the material, destroying the C-C bond. Th? atmospheric influ- 
ence on plastics is described. Polyethylene becomes hand and oracky when exposed to 
light; pigmented by 1 - 2% activated soct, its durability increases to 20 years. 
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2/030/60/000/012/003/005 
Resistance of Plastics to Outside Influence A121/A226 


Polystyrene resists atmospheric influences except sun radiation; a protestion is 
possible by a coating which absorbs ultraviolet rays (durability % years) or by pig- 
mented painting with soot or aluminum dust (durability 6 years), Polyvinyl chloride 
Gives off hydrochloric acid; the ductility of a non-softened PVC--foil decreases 
after 6 months by 50%. Suitable stabilizers have to bond hydrochloric acid to ab- i 
sorb ultraviolet rays and to increase the anti-oxidation properties. Reccmmended 
are alkaline lead salts and manganese salts (less than 1%). Polyethylene tereph- 
thalate shows higher resistance; the stability decreases after 6 months by 20% (at 
polyamide by 80%). By addition of lead oxide or of triphenyl stercorite, a stabili- 
zavion 1s possible. Polyester glass laminates, based on polyester styrene resins, 
have a high registivity; the tensile strength decreased within 1 year fron 2,810 
to 2,630 kg/cm, the bending strength from 1,820 to 1,710 kg/em® and the impact 
strength from 300 to 260 kg/cm, By addition of organic compounds (for example of 
o-hydroxy benzophenone) the yellowish tinge may be decreased. High-grade radiation 
of pastics causes destructions to be classified into two groups: the first one 
showing a trend to netting (polystyrene, polyester, polyethylene, eto) charges its 
properties and becomes decomposed after ari additicnal radiation; the second group 
decomposes immediately (polymethyl methacrylate, PVC, polyvinylidene chloride, poly- 
tetrafluoro ethylene, polytrifluoro chloro ethylene, celiulose, polyisohitylene, 
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2/030/60/000/012/003/005 
Resistance of Plastics to Outside Influence A121 /K006 


polypropylene). Significant are the changes by loss of softening agents occuring 
in evaporation, by migration of softener contacting solid materials, by lixiviation 
of softener and its reaction with ambient-media. These damages may be avoided by 
the use of polymeric softeners. In physico-chemical or chemical scnse a classifi- 
cation of outside influence into three groups 4s possible: 1) Diffusion quanti- 
fiable according to the laws of Ficko: 2) swelling, whereby the foreign substance 
penetrates to the mass removing the macromolecular chains; 3) direct chemical re- 
actions between the ambierit-medium and the plastic material. Biolcgical ccrrosion 
is caused by molds, processes of putrefaction etc. Softened PVC, polyamide, pely- 
vinyl acetate, cellulose derivatives, etc, are especially subjected to biological 
corrosion. There is ] table. 


ASSOCIATION: SVUOM, Praha (SVUOM, Prazue) 


SUBMITTED: May 26, 1960 
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Z/009/61/000/002/007//008 
E112/E453 


v v 
AUTHOR: Dolezel, Hretislav " 
TITLE: Corrosion Resistance of Unplasticized Polyvinylchlorides 
PERIODICAL: Chemicky primysl, 1961, No.2, pp,106-109 


TEXT: The physical properties of polyvinylchloride can be 
considerably modified by the addition of Low or high molecular- 
weight plasticizers, Change of physical characteristics may be 
accompanied by a change of resistance towards corrosive chemicals 
and the atmosphere, Small additions of plasticizers may change 
the resistance fundamentally, depending also on their chemical 
structure, Polyvinylchlorides, modified by the addition of 
chlorinated polyethylene, have been recently developed and 
marketed by Farbwerke Hoechst, under the name of Hostalit Zz, for J 
which better mechanical properties, particularly at low 
temperatures, are claimed, The author has compared Hostalit Z 
with unplasticized polyvinylchloride with respect ¢o corrosion 
resistance and submits the results. Resistance to the action of 
the following chemicals was tested: 100% acetic acid. 

96% sulphuric acid, 40% nitric acid, 20% caustic soda all at 20, 


4O and 60°C, and also distilled water, The tested specimens were 
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assessed by: 1, determining loss of weight: 2. change in tensile 
strength and 3, change of extensibility, Results: the different 
reagents cause swelling of the polyvinyl chlorides, Generally, 

at 20 and 40°C, the difference between the two products was 
negligible, At 60°C, however, Hostalit Z was slightly superior, 
Tensile strength test showed both materials to be equivalent after 
the action of the corrosive reagents, Extensibility was lower for 
both materials during the tests, the greatest effect being exerted 
by sulphuric acid at 60°C, It is concluded that both types of 
polyvinylchioride display practically the same resistance to 
corrosive liquids, Measurements of the test-specimens are given, 


There are 1 figure, 4 tables and 2 references: 1 Czech and 
1 mon-Czech, 


immersed for 32 days into the specified reagents and their action J 


y a4 
ASSOCIATION: stdétn{ vyrkumny ustav ochrany materialu, Praha 
(State Research Institute for Protective Coatings 
Prague ) 


SUBMITTED. July 26. 1960 
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_— 
TITLE: The effect of ionizing radiation on polymers 


PERIODICAL: Jadern& energie, no. 5, 1961, 151 - 157 


TEXT: This work surveys literature published to the end of 1658 on 
the effects of ionizing radiation on most of the important pclymers, 
the changes in chemical composition and in physical characteristics. 
It is to be continued. It has been known for some time that rpoly- 
mers, and especially natural rubber undergo certain changes under 
the influence of radiation. Charlesby, Lawton and others divided 
polymers into two main groups according to their behavior under io- 
nizing radiation. Group 1 improves and the molecular weight increa- 
ses, and Group 2 is degraded and the molecular weight decreases. 
The published tables, the author points out, are not too precise, 
as it is possible undor given conditions for a polymer to move from 
Group 1 to Group 2, e.g. under the influence of the presence of 
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oxygen. It was found that all vinylic polymers that can be degraded 
have essentially the following structure. 
: where R is hydrogen, R' may be 
CH, C CH, Cl, F eto. 


R 


Pblyvinylchloride is one of these polymers. As regards the influen- 
ce of radiation on polyethylene, it can be in several forms, accor- 
ding to the method of manufacture as shown in Fig. 1. This has a 
great influence on the mechanical properties. In the reactor, poly- 
ethylene changes its weight, showing that chemical changes take 
place, causing physical changes. It is known that the chemical chan- 
ges brought about py radiation are much simpler in the case of the 
lower hydrocarbons than in the case of higher paraffines and poly- 
ethylene. It has been shown that the theory of equal velences is 
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not correct for the higher hydrocarbons. The reactions with neigh- 
boring groups are shown as follows: 


veee-CHr—CH-cH— ce CH ect — cH 
ie ; meat 4 °CHr 
Cli: CH 
CHs : CH 
Cils CHs 
“Cite CHs 
Clk + ...-—-CHz—CHr—Cir—... CH: +. ..-—CH:—"CH—CHi—... 
bit sousednt fettruc (neighboring bat 
CHs chain) bits y 
ve. —CHi— "CH —CHi—... tee CH=CH Ci... 
Cara 3/7 Tel cH —ctts—. ...—Cl2— CHC... 
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The degree of oxidation depends on the amount of oxygen presen in 
the polymer. It has been proved that the oxygen penetrates thin 
samples in higher quantities than it does thick samples. The dist:i- 
bution of oxygen depends on two factors: 1) The diffusion of the 
oxygen and speed of formation of carbonyl groups; 2) The activity 
‘ of the groups reacting with the oxygen. The chemical effect func- 


‘tion 
log (2,/T) / 
CTs 


gives the function of the chemical changes, depending on the thick- 
ness, where To = light periatration of original sample, T = light 
penetration of the irradiated sample (at 1720 onal) L = thickness 
in mm, Mr = dose of irradiation (in million Réntgen). Fig. 3 shows 
the relation between Q and thickness. These chemical changes have 
a great influence on the physical properties of polyethylene. In 
addition the article shows graphically the influence on Young's mo- 
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dulus /Abstractor's notes The full lines are the results of dynamic 
measurement, the broken lines are static measurements/, the influ- 
ence of temperature on Young's modulus, the results of different 
doses, the results of irradiation on strength (kg/mm2), and the 
effect on elongation. /Abstractor's notes Technical editor for 

this article is G. Kaplan/. There are 4 tables and 7 figures. 
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Praha (State Research Institute for Material Protecti-: 
on, Prague 
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Fig. 1. e 
a. linear, b. linear with 
short links, c. non-linear 


with long links. 


Fig. 1. 


Card 6/7 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410810005-2" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410810005-2 


21943 


2/038/61/000/0 2/00 
The effect of ionizing ... ee Aa /005/00 /003 


Fig. 3 
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AUTHOR: Dole#el, BFatislav 
OS RS 
TITLE: Influence of ionizing radiation on polymers II 


PERIODICAL: Jadern& energie, no. 6, 1961, 196 - 204 


TEYT: This is the second part of an article presenting a review of 
data on the influence of ionizing radiation on polymers as con- 

twined in technical literature publinhed until the end of 1958. In / 
this part the following polymers are dealt with: (1) Polyisobuty- cf 
lene undergoes splitting when exposed to radiation. This effect - 
can be explained by the weakening of the bond between carbons due 

to the effect of methyl groups. Experiments have shown that two 
double-bonds are formed for each split carbon bond. (2) Polysty- 

rene is more resistant to radiation due to the presence of the 

phenyl group. When exposed to radiation, it forms a spatial struc- 
ture. For a polymer with an initial of 1,150,000 the critical 

dose fdr gel formation was found to be R = 10.5 megarep. The mole 
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cular weight rises sharply as the critical value is being approa- 
ched. Radiation-induced changes of the physical properties are 
small compared to other polymers. At exposure to 13 + 1018 nvt (= 
5850 megarep) only a slight increase of the elasticity modulus ané 
a slight decrease of tensile strength and elongation were found. 
(3) Polytetrafluoroethylene decomposes at a dose of 450 megarep to 
CF4, free fluorine and a carbonacecus powder. Mechanical proper- 
ties are affected by both gamma and beta radiations. At a dose of 
1017 nvt (about 50 megarep) its tensile strength decreases to 
about 50 % of the original value and reaches zero at 3 to 5 ° 1017 
nvt. (4) Polychlorotrifluoroethylene is subject to degrada‘ion 
when exposed to radiation. Fluorine and chlorine split off. A dose 
of about 200 Mr reduces the impact strength to 20 % of the origi- 
nal value. (5) Polyvinyl chloride (PVC) undergoes considerable 
chemical changes due to ionizing radiation. First of all, hydro- 
gen chloride is split off. A gamma radiation dose of 102 megarep 
provokes splitting-off of 7 millimols HCL from 1 gram of polymer. 
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(Some authors suggested using this property of PVC for dosimetric 
purposes). This effect is accompanied by tne formation of double- 
bonds and cross-linking. The color changes from colorless to 

yellow, to red, and eventually to black. B.L. Tsetlin et al. (Ref. 
46: Deystviye ioniziruyushchikh izlucheniy na neorganicheskiye i 
organicheskiye sistemy (Effects of Ionizing Radiation on Inorganic 
and Organic Systems) Izd. AN SSSR, Moskva, p. 354) investigatei 

the changes of the characteristics of thermomechanical curves and 
the changes of elongation of PVC exposed to various rad:ation do- 
ses. As can be seen from Fig. 10, the pattern of the thermo-mecha- 
nical curves changes alreaiy after low radjation doses. These 
changes can be observed until a dose of 101 ev/cm>. Further dose 
increases do not influence the curve pattern. The most important J 
conclusion from this effect is that the transition region of VC 
from the vitreous to the highly-elastic state (80 - 90°C) is not Bs 
affected by radiation. The curve pattern also reveals that radia- 
tion provokes cross-linking of PVC. From the load-versus-elonga- 
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tion curves, shown in Fig. 11, it can be concluded taat: (2) the 
limit of enforced elasticity is slightly reduced and (b) the elon- 
gation at rupture decreases sharply. This can be explained by the 
formation of "microdefects" originating in PVG after splitting-off 
of hydrogen chloride. These microdefects also increese the gas 
permeability of PVC. The elongation increases with increasing tem- 
peratures which is probably due to a very regular distribution of 
cross-links. Flexural strength decreases from 927 at O ev/cm3 to 


418 at 9.4 ev/em? - 10721. The presence of plasticizers reduces 
the number of cross-links and, consequently, the changes of mecha- 
nical properties. Test showed that PVC softened with tritolyl pres- 
phate is least susceptible to radiation. The effect of plastici- 
zers is probably due to their reaction with the polymer radical. 
Polymers of vinylidene chloride display the same behavior as PVC. 
(6) Polymethyl methacrylate: degrades when exposed to radiation. 
Radiation provokes a reduction of molecular weight and splitting- 
off of gaseous products which were found to have the following 
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chemical composition: 44.1 % Ho; 6 % CHa; 22.8 % CO; 18.8 % COo; 
0.3 % 00; and 0.2 # hydrocarbons. Decomposition occurs at a dose 


as low as 1 Mr and is considerably accelerated by the presence of 
oxygen. It was found, however, that an addition to the polymer of - 
about 10 % of alkyl thiourea, di+m-tolyl thiourea, aniline, 8-hy- 
droxyquinoline, or benzoquinone considerably reduces the destruc~ 
tion. Also physical properties change substantially at comparati- 

vely low doses. Tensile strength, elongation and impact strength 
deerease to zero at a dose of 0.1 - 1 + 10'8 nvt (50-500 megarep). 
B.L. Tsetlin (Ref. 62: Deystviye ioniziruyushchikh izlucheniy na 
neorganicheskiye i organicheskiye siste (Effects of Ionizing Ra- 
Ciation on Inorganic and Organic Systems), Izd. AN SSSR, Moskva, 

1958, p. 362) found that the transition region from the viscous- 
elastic state to the viscous-liquid state drops sharply with an / 
increasing radiation dose. This proves that radiation causes split- sf 
ting of the polymer's main chains. Fast electrons provoke the for- ~ 
mation of surface cracks which eventually grow at a rate cf about 
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6 cm/min ata dose rate of 2 > 1018 ev/em? seo. (7) Little is 
known as yet about the radiation resistance of polyacrylonitrile 
and its copolymers. It was found that its tensile strength decrea- 
pes to two-thirds of the original value after a dose of 10 Mr. 

(8) Polyvinyl formal and polyvinyl butyral are not too resistant 
to radiation. The former changes its mechanical properties at a 
dose of about 5 + 1018 nvt and the latter eat a dose of 0.6 » 1018 
nvt. (9) Irradiation in the presence of oxygen of polycar>onates 
provokes increased formation of carbonyl, carboxyl and hydroxyl 
groups with simultaneous splitting of the polymer chain. While the 
mechanical properties improve slightly at an initial dose of 5 ° 
106 r, the degradation increases with the increasing dgse and the 
polymer becomes very brittle at a dose of about 3 * 10°r. It was 
also found that oxidation does not essentially contribute to ra- 
diation damage. (10) Polyamides (nylon "66" or polycaprolactam) 
form cross-links when exposed to radiation. In nylon "66" radia~- 
tion causes a decrease of crystallinity and at a dose of 1019 nvt 
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the crystalline 
ves in formic acid containing 5 % 
tation in water, 


tam showd that doses below 
of the polymer. However, 
tion of gel takes place. 
polyethylene-terephthalate type, 
tion then the low-molecular esters. 


30 megarep 


A 


sile st¥ength and elongation takes place at a dose of 1018 


a dose of 1.5 *« 1018 


that no, or negligible, 
in an inert atmosphere, 
served, while an increase of CH and C 


cross-linking 


the presence of oxygen. Infrared spectroscopy revealed that a dose 
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at doses above 40 megarep & 


(11) Polyesters, especially those of tke 
are much more resistant to radia- 


nvt, tensile strength decreases to Zer. The 
crystalline phase is not affected by radiation which indicates 


an increase of -COOH- groups can be ob- 
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of 10° r does not cause any structural changes. The benzene ing 
of polyethylene therephthalate increases the radiation resistance 
of this polymer. fensile strength and elongation decrease with the 
increasing radiation dose. The presence of oxygen has no subs3tan- 
tial influence on the changes of mechanical properties. (12) Phe- 
nol-formaldehyde resins have a poor resistance to radiation. Fil- 
lers, especially {norganic ones, increase the resistance somewhat. 
Aniline-formaldehyde resins have a better resistance ang their me- 
chanical properties do not change even at a dose of 1020 nvt. Urea 


phenol-formaldehyde resins. (13) Epoxy resins have @ very good re- 
sistance to radiation. Epoxy bonds between metals retain their 
strength ever. at doses of 1- 4° 106 r. (14) Silicone rubber un- 
dergoes vulcanization when exposed to radiation. Optimum proper- 
ties were obtained wigh a dose of 2 megarep- Tensile atrengta in- 
creased to 31.9 kg/cm* and elongation 420 %. Further dose insrea- 
ses reduce tne tensile strength which reaches zero value at 3 dose 
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of 1018 - 1019 nvt. (15) Natural rubber undergoes cross-linking 
under radiation. It was found that 1 reactor unit provokes the 
formation of 1.1 cross-links per every 100 isoprene units. Pro- 
longed irradiation causes hardening and reduces elongation. Opti- 
mum properties were obtained with radiation doses between 30 and 
50 megarep. (16) Butadiene mixed with 20 parts of active soot and 
vulcanized in the presence of sulphur tehaves in a similar manner 
to natural rubber. Its tensile strength reaches minimum at a dose 
of 0.58 « 10'8 nvt. (17) Polychloroprene undergoes cross-linking 
under radiation. About 50 % gelatinize at a dose of 1.5 megarep 
and at 100 megarep its mechanical properties are reduced to a mi- 
nimum. (18) The opinions about the radiation-induced changes of 
Thiokol differ. Some authors found that Thiokol degrades, while 
others found that it undergoes cross-linking. Its_mechanical pro- 
perties are reduced to a minimum by a dose of 1018 nvt. rie 
tor's note: The technical editor for this article is G. Kaplan. 
There are 16 figures, 15 tables and 98 references: 4 Soviet-bloc 
and 94 non-Soviet-bloc. The four most recent references to English 
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language publications read as follows: R. Harrington, R. Gibersor., 
Modern Plastics, 36, 1958, no. 3, 199; H. Wells, I. Williamson, 
AERE 2518, 1958; A- Shinohara, A/Conf. 15/P/1346, June 1958; T.G. 
Majury, S.H. Pinner, J+ Appl. Chem, 8, 1958, 171. 


ASSOCIATION: St&tni v/zkumnf fstav ochrany materiflu G.V. Akimova, 


Praha (G.V. Akimov State Research Institute of Mate- 
rial Protection, Prague) 
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Fig. 10. Ihermomechanical curves 
of polyvinyl chloride in depend- 
ence on radiation dose. 


- Legend: Doses: i1=0; 2232 ° 
10°93 3 = 3° 1020s 4 4 = 3 + 1021; 
5 =e B+ 1021 ey eS 6 = tempera- 
ture oc). 
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Fig. 11. Load versus elongation  .""°" 
curves of polyvinyl chloride at enh 


20°C in dependence on radiation _ 908 
dose. a 
: : 20 witha! 
Legend: 1 = 0; 2 = 2: 1 ; Lo 
3 = 5 - 1020; 4 = 5 + 10°; 46 % 
= 8 -« 1021 ev/om?; 6 = load A 
(kg/cm); 7 = elongation (%). 3 
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AUTHOR: _ Dolezel, Bretislav 
TITLE: Effects of small amounts of plasticizers on chemical 


resistance of polyvinylchloride 
PERIODICAL. Chemicky pramys 1, No.10, 1961, pp.556-558 


TEXT: It is the usual practice to add small amounts of 
plasticizers even to rigid polyvinvichlorid. resins in order to 
facilitate processing, such as for instance extrusion. The effect 
on the mechanical properties of the polymer has been the subject 

of careful atudy, but little was known about their influence on the 
chemical resistance. The present author deals with the action of 
distilled water, 80% sulphuric acid, 40% nitric acid and 20% caustic 
soda on domestic and foreign samples of polyvinylchloride at 20 and 
4O °F respectively. over a period of 90 days. Most of the test 
specimens contained 5-12% conventional plasticizer, but some samples 
were only stabilized with stearates and were free of plasticizer. 
List of applied plasticizers: Dibutylphthalate, dioctylphthalate, 
Palatinit F. Palatinit AH. dioctyJadipate, butylacetylricinoleate, 
tricresylphosphate, Plasticizer EN) 242, Mesamol. The corrosive 
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effect of the employed chemicals was assessed from changes of 
tensile strength. The author arrived at the following conclusions, 
The presence of plasticizers or stabilizers had a considerable 
effect on the corrosion resistance of polyvinylchloride resins. 
Some of them increase the resistance, while others have the 
opposite effect. Rosults are influenced not only by concentration 
and composition of plasticizer or stabilizer but also by the 
characteristics of the PVC itself. The plasticizers will, as a 
rule, affect the corrosion resistance of PVC to a specific medium. 
Rigid PVC of a given composition will thus have optimum corrosion 
resistance in one medium, while in another the latter may be very 
poor, Greatest effect is exerted by 80% sulphuric acid and 
smallest by water, Results are summarised in tables, showing for 
each tested corrosive chemical those resin compositions which are 
significantly affected and those which are not significantly 
affected at 20 and 40 °C. 


Effects of small amounts of ,..e- 


There are 8 tables and 5 references; 1 Soviet and 4 non-Soviet, 
The three English language references read as follows: 
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Ref.l: P. Ghersa. Modern Plastics, Vol,36, No.20, 135 (1958). 
Ref.3: W.G. Cochran, G.M. Cox. Experimental Design, 

J. Wiley, N. York, 1956, 
Ref.4: G.W. Snedecor, Statistical Methods, 4th edition, Iowa, 1946, 


Effects of small amounts of ..... 
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